Six flexible pavements were constructed for construction cycle 7 (CC7), at the Federal 9
INTRODUCTION 33
The Federal Aviation Administration's (FAA) National Airport Pavement In a large number of asphalt beam fatigue tests it has been found that the "plateau value" 11 (PV) of RDEC is a reliable predictor of the number of cycles to fatigue failure (N f ). where PV is the estimated value of the RDEC plateau value (dimensionless), S is HMA flexural 18 stiffness (psi),  h is horizontal strain at the bottom of the asphalt layer, VP is the volumetric 19 parameter, and GP is gradation parameter. It is important to note that S, the initial flexural 20 stiffness of an asphalt beam specimen subjected to fatigue cycles, is not the same as the HMA 21 modulus used to compute strain in the layered elastic analysis. The volumetric parameter VP and 22 gradation parameter GP are defined as follows:
where V a is air voids, V b is asphalt content by volume, P NMS is the percent of aggregate passing 25 the nominal maximum size sieve, P PCS is the percent of aggregate passing the primary control 26 sieve, and P 200 is the percent of aggregate passing the #200 (0.075 mm) sieve. For a typical P-27 401 HMA mix (P-401 is FAA specification for HMA), the following default values of the above 28 parameters are assigned in FAARFIELD: S=600,000 psi; V a =3.5%; V b =12.0%; P NMS =95%; 29 P PCS =58%; P 200 =4.5%. 30
PAVEMENT TEST SECTIONS & HMA CHARACTERIZATION 31
For the HMA mix used in CC7, based on mix properties and four-point bending beam 32 fatigue tests, the following values were assigned in FAARFIELD: S=871,296 psi; V a =3.4%; 33 V b =15.5%; P NMS =95%; P PCS =48%; P 200 =5.3%. The target fatigue lives of the CC7 perpetual 34 pavement test sections varied from 3,636 (for LFP-4N) to 40,000 passes (for LFP-1N). The test 1 pavements were designed using FAARFIELD and B-777 aircraft with 245 kN (55,000-lbs) 2 wheel load. The test section thicknesses were designed in such a way so that subgrade failure 3 occurs in conventional flexible pavement (LFC-5N) and HMA fatigue failure occurs in perpetual 4 pavement test sections (LFP-1N through LFP-4N). All four of the perpetual pavement test 5 sections were constructed on a low-strength subgrade, and were labeled as LFP-1N, LFP-2N, 6
LFP-3N and LFP-4N. Table 1 gives the design thicknesses, and number of passes to HMA 7 fatigue, and subgrade failure for different test sections, using FAARFIELD. 8 
TRAFFIC TESTS AND TEST SECTION PERFORMANCE 32
The CC-7 north lane was trafficked by a six-wheel triple dual tandem (3D) gear 33 configuration at 1372 mm (54 in) dual spacing and 1449 mm (57 in) tandem spacing. Wheel 34 loads were set at 245 kN (55,000 lbs) each. This gives "strut" loads of 1468 kN (330,000 lbs). 35
The traffic speed was 4 km/h (2.5 mph). 36 A fixed wander pattern was applied to the traffic during the tests. (65,000 lbs). Traffic tests were terminated on these two sections after completion of 37,686 25 passes with no evidence of any fatigue cracks. The following sections will present strains 26 measured in HMA layer using FOSP, straight edge rut depth measurements, and crack maps. 27
Four "strain plates" supporting an array of 24 Fabry-Perrot fiber optic sensors were 28 retrofitted in the HMA layers of four perpetual pavement test sections (LFP-1N, LFP-2N, LFP-29 3N. The strain plates allow for the measurement of near -surface compressive and tensile strains 30 as well as tensile strains at the bottom of the AC layer over an 18 inch (45 cm) width across the 31 wheel path. Data obtained from the strain plates under a moving wheel can be used to produce 32 detailed strain basins across the entire tire width, allowing for a detailed analysis of the effect of 33 tire type, load and pressure on pavement response. The HWD deflection measurements showed 34 that the installation of strain plates does not alter the pavement structure significantly and forms 35 an integral part of the pavement structure. More detailed information can be found in reference 36 [8] . Another important feature of strain-time history curve shown in Figure 4 is the 8 accumulation of permanent strain in transverse direction. As the first axle passes over the strain 9 plate, the strain is not completely recovered and the second axle passes over it, followed by the 10 third axle. This results in un-symmetrical strain response curve and permanent strain 11
accumulation. This accumulation of transverse strain results in the longitudinal crack (first 12 cracks observed in the pavement). The magnitude of maximum tensile strains is also affected by 13 the HMA thickness with lower peak strains for thicker HMA layer. Severe fatigue cracks were 14 observed in LFP-3N and LFP-4N. The numerous cores extracted showed evidence of top-down 15 cracking. No evidence of bottom-up cracking was found. contributed by subbase and subgrade. After completion of CC-7 traffic tests, transverse trenches 13 will be cut to study the failure mechanism, and quantify the contribution of each layer to total 14 surface rutting. Test sections LFP-1N and LFP-2N showed no evidence of fatigue cracking. When comparing the 21 predicted number of passes to failure (see Table 1 ) with observed number of coverages to failure, 22 for conventional flexible pavement LFC-5N, the pavement showed significant fatigue cracking at 23 7,000 passes compared to 50,000 as predicted by the model. Significant rutting in pavement 24 structure accentuated the fatigue cracking causing section to fail much earlier. 
